ABSTRACT
INTRODUCTION
lthough there are many factors that affect student success, Lent, Brown and Hackett (1994) proposed that environmental, personal and behavioral factors outlined in Bandura's Social Cognitive Theory (1986) combine to impact academic persistence and outcome. Pertaining to goals and success, a focal component within individualized personal factors is self-efficacy (Akbulut & Looney, 2009) . Self-efficacy is not based on cognitive abilities, but merely as an indicator of how strongly that students believe they can master the task at hand. According to Bandura (1982) , self-efficacy has four major sources of information:
1. Enactive Mastery Experience, perhaps the most influential, as past experiences in a domain shape the foundations for those to follow. 2. Vicarious experiences, these are present when a student has no previous experience in a domain.
Watching other students struggle in an unfamiliar subject may hinder the students' success. 3. Verbal persuasion, in the form of positive feedback does much to increase a students' self-efficacy. 4. Physiological reactions, observation of physiological reaction, especially negative reactions such as sweating, excessive heart rate, etc, can have an effect on self-efficacy. Bumann & Younkin (2012) stated that "Bandura's theory of self-efficacy can be used as a tool to reinforce ability and promote capability in successful attainment of new skills. Understanding the process of acquiring efficacy while practicing new skills and behaviors will increase resilience and endurance in the face of setbacks" (pg. 12).
Studies, however, have shown that there is more to self-efficacy than mere felicity of being. Self-efficacy has also been shown to be an accurate predictor of students' performance (Bandura, 1977) and engineering students' intentions to persist (Concannon & Barrow, 2010; Hsieh, Sullivan, Sass, & Guerra, 2012; Lent, Brown, & Larkin, 1986) . "In a long line of published research, efficacy beliefs have been shown to contribute independently to performance rather than simply reflect cognitive abilities" (Maier & Curtin, 2005, p.354) .
Academic self-efficacy is the personal estimation of how a student feels about how well they will succeed in any given academic setting. The rigorous nature of engineering programs illustrates the importance of self-efficacy in one's ability to negotiate major academic milestones in an engineering program (Lent, Brown, & Larkin, 1986) . A student's confidence in their abilities to complete the core engineering requirements is of vital importance to success (Hackett & Lent, 1992) , not only in college, but also in career choice (Betz and Hackett 1981; Lent, Brown, & Larkin, 1986) . Student persistence in engineering programs is not tied to any one construct. Self-efficacy affects performance in a complex arena of personal and situational factors that affect the choices the student has to make when given any task. Task difficulty, the estimated amount of effort, the estimated amount of help one might receive, and previous patterns of success and failure all are constructs when building self-efficacy (Schunk, 1983; Maddux, 1995; Pajares, 1996; Stajkovic & Luthans, 1998 , as cited in Rawlings, 2012 . Other self-efficacy constructs such as coping self-efficacy and career outcome expectations have a direct relationship to persistence and students' intentions to persist (Concannon and Barrow 2010; Hackett & Lent, 1992; Hsieh, Sullivan, Sass, & Guerra, 2012; Larson et al., 2014; Mau 2003; Concannon & Barrow, 2012) .
While the importance of learning in complex skillsets such as engineering cannot be denied, rigorous programs must understand how and why students remain motivated during the process and see it to completion. A study of cognition, as well as self-efficacy is important to understand the facilitation or hindrance of learning in engineering education. (Carberry, Hee-Sun, and Ohland, 2010, p.71) . Wood and Locke (1987) showed a "profound" effect of self-efficacy on the performance of college students. Self-efficacy in learning is not only present in the student, but drives a student to be a lifelong learner, especially in making choices for the future about learning opportunities (Klobas, Renzi & Nigrelli, 2007) . "Students' experiences at university prepare them for a future in which they are expected to engage in life-long learning. Self-efficacy theory suggests that a person's beliefs in their capacity to learn will influence their participation in learning" (Klobas, Renzi, & Nigrelli, 2007, p.3) .
At-risk students may be even more susceptible to factors of self-efficacy than those deemed not at-risk. In a 2005 study, those students deemed at-risk reported lower academic self-efficacy scores than those students not reported as at-risk (Lent, 2005) . At-risk students with high self-efficacy were found to fail fewer classes during their senior year (Wood & Locke, 1987) . At-risk students also tend to have goals that are non-academic in nature (Carroll, et al, 2013) . While half of engineering students in the United States drop out within the first two years (Crawford & Schmidt, 2004) , socio-economic status of the students has been reported to be a high factor when predicting success of the student (Guner, Yaldir, Gunduz, Comak, Tokat, & Iplikci, 2014) . It is equally important that we study at-risk students and self-efficacy, especially in challenging domains such as engineering. While these two factors are not the only clear predictors of success, an educator has no control over whether a student is at-risk. If an educator can identify self-efficacy issues in a student early enough, there are strategies that can be installed to change the motivation, or lack thereof, in freshman engineering students.
RESEARCH QUESTIONS
This study examined similarities and separations of self-efficacy for academic learning among freshman engineering students identified as at-risk of non-matriculation and students with satisfactory matriculation status, as determined by cumulative grade point average (GPA). This research was designed to connect and build upon existing STEM education and engineering self-efficacy research, as well as research on at-risk indicators for post-secondary students. The following overarching research question guided this study: Is there an identifiable difference between academic learning self-efficacy of freshman engineering students identified at-risk and not at-risk of matriculation?
STUDY PARTICIPANTS
The participants in this study included students enrolled in the College of Engineering (CoE) at a university in the upper Midwest. The sample was taken from the population of students that were enrolled as freshman in the CoE during 2012-2013 and the 2013-2014 academic years. The classification of the student is determined by the total number of credit hours completed at the time of enrollment, which is indicated on their transcript. At this university, students are classified by the following number of credit hours; freshman (0-29), sophomore (30-59), junior (60-89) and senior (90+). Overall enrollment based on classifications determined by credit hour completion at the university, indicate engineering attrition patterns. Figure 1 represents the number of students enrolled in the CoE for each cohort year from fall of 2010 through fall of 2014. The general trend is that the number of students decreases through each year of the program. However, the number of sophomores in the 2013 cohort is greater than the number of freshman. The numbers for the sophomore year may have increase due to students transferring between departments or students not obtaining the necessary credits to continue matriculating with the majority of the students in their cohort. It is also visually amplified that the number of seniors for the 2010 and 2011 cohorts is more than the number of juniors from that same cohort because this category includes students with greater than 89 completed credits. To further describe the structure and enrollment patterns of the university CoE, enrollment in each of the six departments (Agriculture and Biosystems Engineering, Civil Engineering, Construction Management and Engineering, Electrical and Computer Engineering, Industrial and Manufacturing Engineering, and Mechanical Engineering) is reported in Table 1 . In addition, the CoE has a general engineering curriculum for students who have not yet declared a major department within the college. At the beginning of the 2012 and 2013 academic year, there were a total of 525 students and 502 students, respectively, enrolled as freshmen in the CoE. The breakdown of the number of students for each department is shown in Table 1 . These numbers also include students who may have transferred from other universities as a sophomore as well as students transferring between departments in the CoE. The numbers for departmental enrollment were obtained from the Student Support Center Director of the University CoE. The coursework for the freshman engineering students consists mostly of general education courses for which other university freshman may register. These courses commonly consist of chemistry, mathematics, English or composition, public speaking, and a one credit university skills and academic success course. In addition to these general courses, each engineering department requires two or three departmental specific courses during the freshman year. The number of non-general department specific courses required are also listed in Table 1 . These are shown to indicate the level of engagement freshman students have within their department. By the end of their freshman year, each student in the CoE should have completed all the freshman general education courses as well as several departmental courses. After this academic sequence, students with GPAs of lower than 3.0, on a 4-point scale, were categorized as at-risk of non-matriculation within engineering majors.
INSTRUMENTATION
A theory-based scale developed by Klobas, Renzi and Nigrelli (2007) was adopted in this study to measure selfefficacy for learning (SEL) among university students. The scale was a modification of Wood and Locke's (1987) work. It changed some activities to be adaptive to computer-supported learning environments, and added an extended set of items to represent all levels of Bloom's (1969) taxonomy of educational objectives. In addition, items addressing self-study, peer learning, and information gathering were also taken into account to reflect a more complete set to measure SEL in the computer-based and online learning environments.
The construction of the scale was based on mixed methods philosophies. Two studies were conducted by the developers of this scale during the iterative development process. A sample of 1737 Italian university students and a second sample of 265 were involved in the two studies respectively based on in-progress versions of the scale.
The established final scale was a parsimonious set of 10 items. Each item was measured on an 11 point Likert-scale, ranging from 0 (I am definitely not able to do this) to 10 (I definitely can do this). The scale was judged as good fit to a two factor model through factor analysis. Rasch analysis was conducted to confirm the acceptable item difficulty distribution. The scale was reported as capable of discriminating among university students. A moderately small but significant correlation of .22 was found between the scale measure and students' expected performance in future examinations, suggesting a comparable concurrent validity to Wood and Locke's (1987) original work. The adapted SEL items are display in Table 2 . I am able to explain to my fellow students, in a way they can understand, all of the key concepts covered in courses. 5
After sitting for an examination, I am able to remember all of the key concepts covered in courses.
6 When I find something new about a topic that I am studying, I am always able to connect it with other things that I know about the topic. 7 I always know how to get up to date on a topic if my knowledge of it is outdated. 8 Even when I haven't participated in a lesson, I can always understand the concepts covered in the lesson by reading a textbook. 9 I am never embarrassed to ask a teacher for clarification. 10 I am always able to identify the most appropriate person to help me resolve a problem related to my study.
11
I am always able to evaluate the quality of fellow group members' contributions when I participate in group activities. 12 I am always able to relate the notes I have made during a lesson with the topics covered in the course text or readings. 13
It is always easy for me to understand new information, even on a topic that does not interest me very much. 14 It is always easy for me to connect new information about a topic that interests me with other pieces of information.
15
During a course, if we are given a new task to complete, I can always complete it by applying the knowledge that I obtained from lessons.
16
Soon after the end of a lesson, I am always able to distinguish the most important concepts from concepts of less importance.
( Table 2 continued on next page) The Clute Institute (Table 2 Continued) 17 If, as part of a course, I participate in a forum or online discussion, I am always able to identify those messages which will improve my understanding of the material covered in the course. 18 I always find it easy to join a group of fellow students to study or complete course activities.
19
I am always able to use the library and library services to select appropriate books and articles for an assignment.
20
After a lesson, I am always able to integrate concepts described by the teacher with those presented in course texts and readings. 21
When I write an essay for a course, I am always able to incorporate knowledge gained from other sources.
22
I am always able to help other students solve problems based on concepts described in a lesson.
METHODOLOGY
The method and approach for this project regarding data collection is similar to the study by Ernst and Bowen (2014) . The current study was performed over two years and included freshman students, as defined by the number of credit hours, from both the Fall 2012 and Fall 2013 records. The researchers initially obtained an email listing of all the students on the freshman listserv for these semesters from the Office of Registration and Records. For participant recruitment, an email with a hyperlink to the electronic survey was sent to each student on the list. The first page of the survey contained informed consent by summarizing the project and the purpose of the research, explaining how participation in the research project by completing the survey was voluntary, and asked each willing participant to verify they were at least 18 years of age. The survey was sent to group 1, freshman during the 2012-2013 school year, during the spring semester of their sophomore year. The survey was sent out three times; once approximately four weeks after the start of the semester and then in two week intervals. After the final survey request, the researchers recorded the responses from the survey for data analysis. The survey was sent to group 2, freshman during the 2013-2014 school year, just prior to and during the beginning of the 2014 fall semester. This would have been the fall semester of their sophomore year. The survey was send out three times; once approximately two weeks before the beginning of the semester and then in two week intervals. After the final survey request, the researchers recorded the responses from the survey for data analysis.
DATA ANALYSIS AND FINDINGS
Data were analyzed using SPSS 20. For the purposes of this investigation, the 103 participants were divided into two groups: an at-risk group and not at-risk group. The at-risk group was defined as those with a GPA of less than 3.0.
The not at-risk group was defined as those with a GPA 3.0 or higher. The at-risk group consisted of 22 students and the not at-risk group consisted of 81 students.
A Cronbach alpha coefficient was calculated for the 22 items selected from the Scale for the Measurement of SelfEfficacy for Learning (SEL) to determine the suitability of the items for statistical analysis. Cronbach's alpha is a measure of internal consistency and how closely related a set of items are as a group. It is a measure of scale reliability. As the 22 items were selected from a longer version of the SEL it was necessary to investigate whether the psychometric properties were adequate for the research questions addressed and the statistical methods employed in this investigation.
Independent sample t-tests were computed to compare the at-risk and not at-risk groups for the total score (sum of the 22 items) to determine whether there was a statistically significant difference between the group's score on GPA. Additionally, t-tests were computed for the 22 individual items to determine whether there were any statistically significant differences between the group's scores at an item level. This procedure resulted in 22 separate t-tests. A probability level of p ≤ .05 was selected as a measure of statistical significance. In all, 23 separate t-tests were computed to address the research questions comparing the group differences.
The obtained Cronbach alpha coefficient for the 22 item ratings from the SEL was .94. At the 95% confidence interval the alpha coefficients for the ratings ranged from .93 to .96. This indicated that the internal consistency of the test items were adequate for the statistical procedures and research methods used in this study. The overall mean item score for the sample was 6.75 and ranged from 5.71 to 8.36. The mean scores and standard deviations for each of the 22 scale items are presented in Table 3 . The t-test for the total score between the at-risk and not at-risk students indicated that there was a statistically significant difference between the two group's scores on overall self-efficacy for learning. The results are presented in Table 4 . Twenty-two t-tests were conducted on the individual items composing the rating scale. Table 5 presents the results of the t-tests. Of the 22 items, items 1, 2, 5, 13, 14, 16, 20, and 22 were statistically significant at the p ≤ .05 level of significance level. 
CONCLUSIONS
Within this study, students who are not categorized as at-risk had collectively higher self-efficacy for learning than the student participants identified as at-risk. Previous academic successes are highlighted within the aforementioned educational theories and prior research studies as an influential feature pertaining to self-efficacy for learning. Based on the study findings and results, it appears that this norm transcends educational levels into that of university freshman engineering as well. However, elements such as grasp of academic material, ability to communicate academic material, academic collaboration, and acquisition of academic support resources/materials do not persist in this regard. High self-efficacy can lead to resolution, confidence, determination, and in this study, enriched matriculation standing based upon academic performances.
